Phosphorylation of charge isomers (components) of human myelin basic protein: identification of phosphorylated sites.
Myelin basic protein isolated from normal human brain was resolved into its various components (charge isomers) by CM-52 column chromatography. Two of the components C-1 and C-4, were phosphorylated in vitro with a soluble preparation of brain protein kinase C. For each component, the peptides phosphorylated were identified. In both components a major site of phosphorylation was found at Ser7 in the N-terminal portion of the protein. Both the specific activity and the rate of phosphorylation were greatest at this site in both components when compared with the other sites. The rate of phosphorylation of peptide 5-13 was approximately 10 times greater than that of any of the other peptides derived from C-1, while the rate of phosphorylation of peptide 5-13 derived from C-4 was 10-20 times greater than that of any of the other peptides derived from C-4. In addition, peptide 5-13, which contained a major phosphorylation site in both C-1 and C-4, was phosphorylated at a faster rate in C-4 (460 cpm/nM/min) compared with C-1 (285 cpm/nM/min). Both the specific activity and the rate data presented in the present communication were correlated with the proportion of beta-structure in a previous study. In that study, C-1, which contained about 13% beta-structure before phosphorylation, increased to approximately 40% after phosphorylation. Construction of a model peptide of this N-terminal region, which included the phosphorylation site at Ser7, demonstrated that the beta-structure was stabilized by electrostatic interactions between the phosphate on Ser7 and the guanidyl groups of Arg5 and Arg9.(ABSTRACT TRUNCATED AT 250 WORDS)